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01 -20%MMfcfc#ra- ^(D^WJKBSZ^^MZ, 
^tta»^#^tt.fl|5F#tto 5$(d+r\r\r\r\ 

r 5 » R'&&&m*mM*mm&»$i i -4 



S5 

CO 



p 

t.a 7 f 



;1/ 

[51]Int. 



H01M 10/40 




« m n # * 




(I) 



O 



(iCt R 1 ^ R 2 * R 3 . R 4 . R'*R 6 ^±Jk&MA**MM'*-*& 1-4 
#^#^&£X4t^#t & 39(002 d4M7 0.335-0.34 nm 6* 

2-4 4$*iuE*t£j», ^tftm^&x 1- 



6. 1-3 t-fr— #+0fi£l&£. 

5 25 ^^jL^^Jilij^^^gt, >&8£i*j*fr6&. ^iETSt. y-T F*3 

8. ^»J^5^6^^7jC^^>^#^^, ^tW^**** 

9. 1 - 8 t^f 4>fc, #*0ri£4S 
10 LiC10 4 , LiPF 6 , LiBF 4 , LiCF 3 S0 3 , LiN(CF 3 S0 2 )2. 

LiN(CF 3 CF 2 S02)2, LiN(CF 3 S0 2 )(C4F 9 S02)^ LiC(CF 3 S0 2 ) 3 # Jfc. 

fc& fc#7£%-ft]£R&, ^fii#7jc^»J^ 0.0l-20%Jr*6^ 

15 tbW&#T^CO^i$&&ZL>^&&&ffift&y>: 



(^t R 1 * R 2 . R 3 . R\ R 5 ^R 6 ^^^il^^^^|a:^ 1-4 
11. jLi£#7jc£fc#f>&, £.#;fc££-f: 'S^fjfl-f J^^Tl&sM*. 




(i) 
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R v l R a 




(I) 



0 

(iCtR^ R 2 > R 3 > ^'R 5 ^R 6 ^i4L*«JS-T-A4gL»-f-it* 1-4 
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« m * 



5t>&§£ & jfcfr^iE. ZJ g&(vinylethylene carbonate)^^^ # j&>&6$ # 7jc 
**** 



rf&JL, 4ft^iEC.«^«mA^ 36.4'C, *b>&g£^g&^, 

*. 

*iWMt«.T» 4M-f" 4-87156 -^^tfclb 7*»Ttt*#*., 
4Hf-f- 11-31525 -9-4SULt*AT***»T<aA^4L 

est. 



£.9! 

;ML#4ftotf Jiiiil|-*»*fc4f T^^v^^f^,, ^^.icmi3.ii^J^ 
>S.^#h ^^i^ifc&^M^ ^^T^^l 



(iCt R ! > R 2 v R 3 . R 4 . R s *R*^A4l*M^jM*J*-f*# 1-4 




(i) 



o 
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4&i&1&&&Jfcikto4a.Mi#M#ft*i4L X JtflMMtt A #(002 d 
10 0.335-0.34 nm ^>&###l/&. 

HLWeWMLULm , ff\^^&m&&t\&&&ih^^&L2j 2-4 

20 ^ 25 jfcttjitt**]. 25 &#jL*$ifc#J#itfU*JE. 

Z^Sb. ^S£i*r#§B\ ^^i2.TSI(butylene carbonate), y-T f*J Sa jfay-& 
1*1 SS, #^J^i^^^.iE^g|^y-Ti*lSt^>^^'J. 

-ttii&^it^J.^— LiC10 4 . LiPF 6 , LiBF 4 , LiCF 3 S0 3 . 

LiN(CF 3 S0 2 )2 , LiN(CF 3 CF 2 S0 2 ) 2 > LiN(CF 3 S0 2 )(C 4 F 9 S0 2 ) LiC(CF 3 

25 S0 2 ) 3 ^it. 
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r 



(J$+ R'> R 2 * R 3 ^ R 4 ^ R , i^R 6 4Mft^4L^&^-7'4i4lJft-f'4tA 1-4 

£.iC(I)*> £ R 1 * R 2 * R 3 * R 4 * R 5 ^R 6 4L^^»-f-*fc^ 1-4 6* 
£L&Bt, *JWM**-#V.*- 2**.. JE-^. JL~T^s ft 

Z^^4^^fc#J-^ 4-£^jM>— &/£^-2-^(^#;t<7 
4LAZi^£Z.tt). 4-2,^-4-^^-1,3-^.^^-2-^, 4-ZJ*^- 
4-2^-1,3-— JMUM-W, 4-^)^J.-4-jt^^-l,3--r.fL/X^-2-S^I, 4- 
*fr&-5- f J.-1 ,3-— fu/X3^-2-a^ , 4- *^-5- ZJJ.-1 ,3-— #L&SP-2- 
m. 4-^^-5-^^1.-1,3-— 




(I) 



&WMt&&&4l*feM + 0.01-20%**, 
0.01-10%**, $jVti& o.i-io%* *, MJofai& 0.1-7%**, ##J#, 

it 0.1-5%**. &$r%-±fa1- 0.01%**, MXtm 

&m, 5£#^*&i± 20%**, m^wM&$Jc%, *L*^m&, 

$L8Lifii$m. ^BfciETSI^^gfcBI^:, it. ^B£^-£, 

B£. ^S£Z^-¥ ^BI^$M*>?&g£Bt-& , Y-T*lSl. Y-&f*lSt^SM*St, 

z^&¥ si, ^fst^Mfcit^, wiL*^ 2-f ^wiL"A^, 

*fc<i&^3M*SiM&:, — f#l&Z^ — ^fL&T^M^BM*:, SfrT 

^&&&m&%&i^tf)mM^'#i* 2-4 tt&j&jM£&g*, /*ri£$M* 

>&Bfc6l2&i)>&^^^M7 1-4 #,#lg£j^g.BI, ffJLJ9r^7jcig: 
tffvfc 25TC^B#.^4«r4r, JW#**»*i*A. £*HM*&TiiMr 

St, ttttftflfrflK $L8L&Tm3r, Z*m* $L&Lftti$ 

SI. 



25 jK,«Ji^*#J, #JL4fcj||E*jftNttj|-*.£* 70TC*.i»Ji, 

.V 

*j t — £ # i^JLii^^j # *b # 7jc^.j , *n£«ui f at . 

J&^$£A 1-4 #£L&.)St, e^A**, 2-*f 

LiPF 6 , LiBF 4 # #L 4£ it i& LiCF 3 S0 3 , LiN(CF 3 S0 2 )2 , 
LiN(CF 3 CF 2 S0 2 ) 2 . LiNCCFaSO^CQF^O,). LiC(CF 3 SO^ ^H^L 
£Lit. ^-t^LiPF 6 . LiBF 4 . i&^'&M^umft 

&M&+'&Jfc4Zg.tfjfr&$L&i&'$% 0.5-3 #*/fK >ffc& 0.5-2 
^tf/*K ^'J^ 0.5^^/^J-^i±2^^/fh, 



# dtf.(>&W5&ft)^ 0.335-0.34 nm, 0.335-0.337 nm. <ffci&i£ 

•#;6 1%*±*«IT. A^0.5%Jr*jK.rtT. 

K-f(Lc)% 30 nm jfctil Ji. 

jtfti&lllfcAX/fr(Lc)# 50 nm jfciaji, 100 nm jfciSA _fc. 

*b*h i&i±$L&$TM> 1*Ml&ti6X&#*t*Mr&to 1-100 pm, 4fc 
ifc 3-50 pm, 5-40 nm, 3tfr"VLi& 7-30 nm. ;S BET 

^tb^^^^ 0.3-25.0 m 2 /g, 0.5-25.0 m 2 /g, ^i^^ 0.7- 

20.0m 2 /g, it— 0.7-15.0 m 2 /g, ^i^^ 1.0-15.0 m 2 /g, ^.^o^, 

1.5-10.0 m 2 /g. *b*h ^^JL35^^#Jl^#^*ft, £ 
1580-1620 cm^&fflrttf^P^&^IJJ^ 1350-1370 cm-'&Ei*! 
6$J£ P B (^3$^L I B )#«A*b R=I B /I A ^ 0-0.5, £ 1580-1620 cm" 1 

26 cm-' i^^T, jtfti&>£. 1580-1620 cm^&fflrt 
^^M^ 25 cm-'^^T. 

JNtf#iW4MlMl. 1,1-— 



ft<^. ftttJl&Jt. %LZj*$ • T— ***** #A~*MMfc* T— 
*f*** **4fc*UK S£3-6^f. 

Ji^A^>t^%*L, Aa&^#A^4t£A#iiMfc'fe#U 

(inside out)#>i£# Bl&ft.. #4Mfefe*^lftM^ti^ fl^?. 



$rVX 1 LiPF 6 , *f4-4L#*.. 

^KS-44^LX#^#t Atf&(002 dflLfc 0.336 nm, fltftX/fr 
(Lc)^ 100 nm ^^_L(264 nm)> ^^0.04%**, &jgk«T#, -fc 

17 ^m, BET**bjM»**# 8.9 m 2 /g, 
ji**.* t 1580-1620 cm-'^S j*j ***P A (*Hafc A U 
1350-1370 cm' 1 P B («|rja/fc I B )^?S^.>b R=I B /I A # 

0.15, & 1580-1620 cm 1 &® ft 22.2 cm- 1 . 

xff&W 1 

l#fc/##*b#»# LiPF 6 ^^h-^^^-J 1 fs]# 

GO 

*frjR*J 2 
£*M?'J 2 

^ >X 2%4;l;tfj tfs^##Bfc &^&3£ &S&*» 
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•MM****., B^ib^J***« 1 
3 

VX 1 /£ A* « LiPF 6 Jfc 61 ifbjgUft^. ^ 

^Ti^, £ 25-CxtJi^.#'J'ft^^^>J U 2 frxffHLW 1-3 ^-f- IS) 
^fc$&i&^;&fe*fjt*,,ffi.# 0 V<#0.2 mAtt)^ Afe^jhfeA 
9n 1.5V^0.4mAtt>^MW. 

j&*h *ti"£:&#I K 2 #tffr«#J 3, # 10 >H«Sfrj£*t-f dope( K 
— ^>!&&#<fe*ME. 60'C^ 48 *Bfrj&, -flt^JBt dope, ^fc*flU|. 

U 2 ftoJ-JHlM 1-3 + 1 dope 
t|'fMJ#Lfi$<&6$JK, dope ^*)^*t^(JPt dope xlOO / dope 
*»4l 1 #r^. 

##flMHH£, K 2 ^JR«I 3 6* 11 <*. 

ftSFtttt. dope **)*J*1SMrtr*±(tf 10 ^4tSf««JK, dope 
6$W^#-:Ml2/?r7F. 

i4*«J»| J P-d&*|^, *^*at#7^#F, ^T^dope^j O V. ^©2 
#T^, ^^^^«tiE.ZJ^S&^*,^, 5&»T>a dope^J 0 V, 
<S^^#J^. 1 ilit-fitfl C^^JE C» 



4L1 





$ 1 ^.#3^^JPL dope ^(mAh/g) 


% 1 


1 


327 


91.6 




314 


91.6 


i 


315 


66.6 


*fr«t-w 2 






*tJR*l 3 


318 


91.2 



4t2 







1 


97.6 


2 


97.1 


*tmw 3 


96.7 



^afe-fcl 3 

ft 85 1[&4frft%SLtSLy£>\±y>Jft{ti LiCo0 2 t^^v 6 fMM, 
9 *dHMMft 1,1-^|L6# -KF-1000(A«^^^> 

49b 12.5mm6^l8)it^, <ff^jEtt.. 

ft 95 %±titft% ft 4fc»4MM* tfAift* KS-44 (fU* 

*«*Jf-A:* 18 \xm #)4®%Jl, -f-*^4M.?t*7AJL;& 12.5 mm tf)® 
£l$L, fttifatii. mVLAJ&G KS-44 &XMg t $tM+ fl*(002 
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0.336 nm. «A^(Lc)^ 100 nm^^Ji(264 nm), A 
^0.04%«, totiUtMM* feM&m^^&Xj 17 Mm, BET&- 
&&&&& 8.9 m 2 /g, ^^^L^-f-^^,^4i^^#^t, £ 
1580-1620 cm" 1 fc® fttfj^ P A (J#r?IJL Ia)^>£ 1350-1370 cm' 1 i*j 
^^P B #M la)****/*.* R=I b /Ia^ 0.15, 1580-1620 cm' 1 
ft 6^6*-f 22.2 cm' 1 . 

****** , ait^T*lf«.«**^#*|4*l»*Lfr*-hflti 

fttiJfc£^b(l: 1 ttrtO*#MM*«W, flM^^£*4|3 n# 
4 

^.JI2.^S|^Y-T^St^>&^(l: l&**b)*, *«l l/£#/*HftHs*| 
5 
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5 

^^^ai^py-T^e&^>^^(l: l^*>b)t, 1 #*Atf-6$*b#<] 

6 

Jlt^Kb(l: 1***)+«4HG%*)*.. «ei«>hJ&#c<fe« 3 W*f*|^ 
JMMI 6 

3%^*^tb^J#^^^^iIE.ZJgtigl^ 97%**tf* 

7 

4Ufli5t 5%**ft&tt#*lfc&^^&ttSfelf£ 9596**4$* 
Sfc^»^*&3LZ^A$^4&(l: 1 **rti)t» 1 

£ 25iC*j-.hi££;&#) 3-7 ^>Xf JIll^ 4-7 «,S*^t#Jt«iifjt 
&J&% 4.2 V. 2.5 V ¥j 0.5 mAt%^M*^t. 

3-7 ft &m%~& 20iC#>-30 o C# %-^4HML 3 /jf*. 
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ktttiimZJtm , CM-30S)i&ff . 

JIS K-2265 

= / x 100 



4t3 





t-?-4(mS/cm) 




20 *C 


-30 V 


$&*J 3 


6.2 


1.1 


140 


&**| 4 


9.1 


2.6 


119 


5 


8.1 


2.3 


119 


6 


5.3 


1.0 


138 


£;&#'J 7 


6.1 


1.0 


140 



414 





% 1 

(mAh/g) 


% i *jtm#L* 
(%) 


3 


226 


81.3 


4 


230 


83.0 


5 


213 


81.1 


6 


198 


78.1 


7 


233 


84.4 


*j-J&#<] 4 ! 






*tJ**l 5 


120 


34.4 


*HHW 6 






7 
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